Introduction
Latex injected cadaver heads were used for progressive dissection.
• First, an endoscopic approach was used to assess nasopharyngeal and oropharyngeal area bilaterally. A small ruler was inserted to take measurements and anatomic limits were noted. • We performed a superior maxillary swing bilaterally and took the same pharyngeal measurements and noted anatomic limits of this approach. • Next, we performed a complete maxillary swing and again took pharyngeal measurements and noted anatomic limits of this approach. • Lastly, a mandibulotomy was performed and pharyngeal measurements and anatomic limits of this approach were noted.
Methods and Materials
The surgical approach used to access skull base tumors that involve the nasopharynx and oropharynx is determined by the specific pathology affecting the area, the goals of surgery, and the extent of disease. An endoscopic approach offers more mucosal visualization than a superior maxillary swing, and almost as much as a complete maxillary swing. However, it would be reasonable to utilize a combined transoral approach or more invasive maxillary swing with palatal mobilization if the pathology extends below the plane of the hard palate. If the pathology extends below the C2 vertebrae or low in the oropharynx, then a mandibulotomy with a lip split can afford maximal access to the pharyngeal area.
Conclusions
There is significant pathology in the head and neck requiring the surgeon to have adequate exposure to the nasopharynx and oropharynx, however, there's little data quantifying the pharyngeal exposure that different surgical approaches achieve 1 .
Patients with nasopharyngeal cancer initially undergo radiotherapy and chemotherapy, but if the cancer persists or recurs, the surgeon surgically salvages the tumor. There are several approaches to tumors in the nasopharynx; An anterior approach is achieved via a transnasal or transantral route, however, the exposure is generally not wide enough to permit an en bloc oncologic resection unless the tumor is localized to the central portion. This approach can be improved with a subtotal Denker's maxillectomy or extended maxillotomy. A lateral approach passes through many vital structures and involves mobilizing the facial nerve and retracting the internal carotid artery, making this a less viable option. Inferior approaches can also make it difficult to carry out a complete oncologic resection. An anterolateral approach using a total maxillectomy can expose the entire nasopharynx and surrounding area for adequate tumor removal and provide a direct approach to the tumor 2 . It is important to have adequate exposure because 90% of tumors affect the eustachian tube cartilage and have extensive submucosal infiltration 3 . The maxilla can be reinserted in this approach.
If a tumor involves the mucosa below the plane of the palate, then endoscopic or transmaxillary exposure will be limited. A combined transoral approach could be considered with or without a palatal split. If the disease process warrants a more aggressive dissection, then options include a complete maxillary swing with mobilization of the palate. If the tumor extends below the level of C2 into the lower oropharynx, then a midline mandibulotomy could be considered. Objective: To quantify pharyngeal mucosal area exposure in progressive head dissections. Design: Anatomic cadaver study. Setting: Anatomy laboratory Participants: Eight dissections in latex injected human cadaver heads. Main outcome measures: Nasopharyngeal and oropharyngeal mucosal surface area were measured with an endoscopic approach, a superior maxillary swing, a complete maxillary swing, and a mandibulotomy. Anatomic limits were also assessed for each approach. Results: The endoscopic approach resulted in an average pharyngeal mucosal exposure of 228mm 2 , the superior swing approach resulted in an average of 153mm 2 mucosal exposure, the complete maxillary swing approach resulted in an average of 341mm 2 mucosal exposure, and the mandibulotomy approach resulted in an average pharyngeal mucosa exposure of 4841mm 2 . When the soft palate was moved to expose more mucosa in the complete maxillary swing, an average exposure of 450mm 2 was achieved. Conclusions: The best mucosal exposure was accomplished with the complete maxillary swing and mandibulotomy. The complete maxillary swing mucosal exposure can be increased by more than 25% intra-operatively by simply displacing the soft palate inferiorly. The mandibulotomy offers almost ten times the mucosal exposure as the complete maxillary swing due to the additional exposure of the oropharynx and would provide the best exposure for tumor involvement in the oropharynx. Interestingly, the superior maxillary swing was inferior when compared to the endoscopic approach. When choosing between endoscopic, superior maxillary swing, complete maxillary swing, and mandibulotomy, the surgeon can consider mucosal area exposure and anatomic limits to each approach.
Results

Methods and Materials
Eight progressive dissections were performed in latex injected cadaver heads. The dissection began with a complete bilateral functional endoscopic sinus surgery (FESS) using a 0-depree endoscope. While the endoscope was still in place, a small flexible ruler was inserted and used to assess the height and width of the nasopharynx and oropharynx. Next, we performed a superior maxillary swing by isolating the caudal margin of the piriform aperture and removing bone laterally to the infraorbital foramen. Measurements of the pharyngeal area and anatomic limits were then repeated. A complete maxillary swing was then completed by initially making a Weber-Ferguson incision and dissecting to the zygoma, then making a midline palatal incision and transecting the soft palate. Osteotomies were then made on the hard palate, the zygoma and the maxilla. The pterygoid plates were split transorally, and then we were able to laterally reflect the had palate and maxilla. Lastly, a mandibulotomy was performed by splitting the lower lip, and the soft tissue was dissected to the periosteal incision site. The mandible was divided using a high speed oscillating saw. Measurements of the pharyngeal area and anatomic limits were recorded for all of these approaches. A. Endoscopic approach B. Denker's maxillectomy C. Complete maxillectomy D. Mandibultomy E. Anatomic limits for the endoscopic approach are the palate, sphenoid, orbital floor superiorly and the nasal floor and lacrimal crest laterally F. Denker's maxillectomy anatomic limits are the anterior maxillary wall, the orbital floor and lateral maxillary wall G. Anatomic limits to complete maxillary swing include the soft palate and tongue limit, the pterygopalatine fossa to the level of the lateral maxillary wall, and inferior orbital periosteum.
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